Brain lesions and short-term endocrine effects of monosodium L-glutamate in goldfish, Carassius auratus.
Monosodium L-glutamate (MSG) was injected intraperitoneally into goldfish at a dosage of 2.5 mg/g body weight. At 24 h post-injection there was a marked hypertrophy and edema in the region of the nucleus lateralis tuberis (NLT) from the anterior margin of the pituitary stalk through to the posterior end of the NLT, irrespective of the sex of the goldfish. A similar hypertrophy and edema occurred ventral to the anterior commissure in the preoptic region in the anterior-ventral nucleus preopticus periventricularis (NPP). At 6 h post-injection a slight vacuolization was evident in these two regions, and at two days the hypertrophy and edema had abated from the extent observed at 24 h post-injection. At five and eight days post-injection only necrotic cells were found in the affected NLT region, but only a small band of necrotic cells was evident in the anterior-ventral preoptic region. No other brain lesions were evident. Serum levels of gonadotropin (GtH) were increased at 6 h, 24 h, and two days after treatment with MSG, but were similar to control values at five, seven and eight days after MSG in male and female goldfish. Exocytosis of small dark secretory granules in gonadotrophs was evident at 24 h after MSG in a fish with a somewhat greater increase in serum GtH than usually found. The time course of increased serum GtH levels postinjection of MSG is consistent with the observed time course of hypertrophy and atrophy of NLT neurons; the increase in serum levels of GtH is interpreted to reflect a stimulation of release of GtH-releasing factor from neurons in the NLT. Electron microscope investigation indicates that prolactin cells have increased secretory and synthetic activity from 24 h through to seven days post-injection of MSG. The mechanism for stimulation of the prolactin cells by MSG is not known. No other changes in activity of adenohypophysial secretory cells were found.